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[Introduction  and  Purpose]  Photosynthetic  algae  are  dominant  producers  in  environments, 
accounting for a substantial proportion of worldwide CO2 fixation. Microalgae have capability  to 
store the photosynthetic  product as lipid and hydrocarbon. Diatoms are one of the most feasible 
candidates for biofuel production. Recently, algae-originated fuel is considered as second or even 
third  generation  biofuel  that  have  advantages  in  avoiding  threatening  food  supplies  and 
biodiversity. To obtain the algae producing biofuel, it is critical to know the  relationship between 
autototrophic  and  heterotrophic  carbon  metabolism.  Therefore,  the  purpose  of  this  study  is 
confirmation  of  occurrences  of  a  set  of  anaerobic  respiratory  enzymes, and  biosynthesis  of 
pathways of the fatty acid,  and terpenoid in the genome of P. tricornutum, This study attempted to 
establish three types of trophic conditions, autotrophic, heterotrophic and mixotrophic for diatom 
culture and analyzed the transcript levels of above described metabolisms.
[Method] From the annotation genes by JGI database, localization of most glycolytic, fatty acid, and 
terpenoid metabolism proteins were predicted by the occurrences of N terminal leader sequence to 
different compartments within the cell . Confirmation of glycolysis, fatty acid, and terpenoid genes 
expression were done by RT-PCR by using mRNA of the wild type and PfcpA::HGLUT1 mutant cell 
which culture in 3 type conditions, autotrophic, heterotrophic and mixotrophic. Predicted glycolysis,  
fatty acid, and terpenoid pathways in P. tricornutum have done by analyzed RT-PCR results.
[Results and Discussion] In order to establish  an efficient diatom cell strain which capable to grow 
without photosynthetic carbon metabolisms, a trophic conversion of  P. tricornutm was carried out 
by introducing the human  glucose transporter,  HGLUT1. The  HGLUT1 was driven by 3 types of 
promoter. That is, PfcpA, Pptca1 and Pptca1(∆CCRE2,3), which are respectively regulated by light, 
CO2/light, and constitutive. By promoter analysis, only mutant under fcpA promoter that could drive 
HGLUT1 very constant.  Localization of  most glycolysis,  fatty acid,  and terpenoid proteins were 
predicted to be soarted to cytosol, plastid and mitochondria. Confirmation of their gene expression 
was done by RT-PCR by using mRNA of the wild type and PfcpA::HGLUT1 mutant cell cultured in 
3 type of conditions, autotrophic, mixotrophic and heterotrophic. Their glycolytic genes expression 
indicate that glycolysis is active in the presence of glucose but light suppresses the glycolysis even 
in the presence of glucose. On the other hand, there were 2 predicted pathways in P. tricornutum to 
synthesis  terpenoid,  mevalonate  occur  within  the  cytosol,  and non mevalonate  pathway occur 
within the plastid. Their terpenoid gene expressions indicate that dark induced this pathway and 
glucose repressed their genes expression. Glucose also repressed fatty acid synthesis pathway.
